Issues regarding building large-scale dams as a solution to power generation and flood control problems have been widely discussed by both natural and social scientists from various disciplines, as well as the policy-makers and public. Since the Chinese government officially approved the Three Gorges Dam (TGD) projects, this largest hydroelectric project in the world has drawn a lot of debates ranging from its social and economic to climatic impacts. The TGD has been partially in use since June 2003.
amount of debates since the National Congress of China officially approved it in April 1992. Its influences include both the natural and social environments in the reservoir area (Wang 2002; Edmonds 1992; Gwynne and Li 1992; Xie 2003; Shen and Xie 2004; Miller et al. 2005) . How the resulting change in land use affects the regional climate is not clear.
Initial assessments, based upon several specific field experiments and idealized numerical simulations , suggested that the climatic influence of the TGD reservoir would be primarily within tens of kilometeis of the Yangtze River waterway (Zhang et al. 2004 , Miller et al. 2005 ).
The land use change associated with the TGD may couple with the complicated surrounding topography to affect the regional climate. The Yangtze River generally flows eastward along the southern rim of the Sichuan Basin and cuts through the Wu Mountains before reaching the TGD (Fig. 1) . Joining the Wu Mountains in the east and facing the Qinling Mountains to the north, the Daba Mountains run southeast to northwest along the northern rim of the Sichuan Basin with an average elevation of about 2,000 m. The TGD reservoir will inundate 632 km2 land after 2009. The average width of the waterway will increase from 0.6 km to 1.6 km. The increased watery area can enhance the local evaporation and lower the local temperature. As a result, the atmosphere is more stable over the watery area, leading to anomalous downward vertical motion that extends along the 660 km waterway of the Yangtze River (Miller et al. 2005) . If the resulting mesoscale downward vertical motion interacts with the complicated topography within several hundreds of kilometers from the TGD, the previously projected influences of the TGD project on the climate are questionable. 
Analysis of the Satellite data
The monthly rainfall rate data from the NASA TRMM Multi-satellite Precipitation Analysis (TMPA) are used to represent the precipitation in the TGD area, where the conventional rain gauge data are scarce in the mountainous regions. The data are produced by combining multiple precipitation estimates from satellites (both microwave and infrared precipitation estimates), as well as the available gauge analyses at 0.25"x0.25" resolution (Huffman et al. 2006 ). The satellite-observed rainfall rate (mm month-') data are divided into two parts:
January 1998 
Numerical Simulation
To simulate the TGD influence shown in the TRMM data, two numerical experiments are conducted using the non-hydrostatic version of the MM5 model. The one-month integration from 1 to 30 August 2003 includes two domains of 9 and 3 km resolutions, respectively, in which two-way nesting technique is used. There are 28 vertical levels with higher resolution in the planetary boundary layer (PBL). Coarse (2.5Ox2.5") resolution 12-hourly re-analyses from the National Centers for Environmental Prediction (NCEP) were used as initial and boundary conditions. Model physics options included the Goddard explicit microphysics scheme, the high-resolution Blackadar PBL scheme, and the Rapid Radiative Transfer Model for radiation. The land use change due to the TGD construction is represented by a 3-km-wide water surface (a model grid) along the Yangtze River Valley between 108 and 11 1 "E.
The numerical results indicate that the TGD. effect alters the monthly mean precipitation, while it does not change the frequencies of rainfall processes. In response to the land use change between 108 and 111 "E, the changes in precipitation are primarily confined to the region over 109.0 -111.O"E. In comparison with the TRMM rainfa11 rate, figure 4 shows the modeled rainfall changes in percentage, both of which are averaged over 109.0 -1ll.O"E. In general agreement with the features shown in the TRMM data (Figures 1 and 4) , the simulated precipitation is enhanced significantly in the valley between the Daba and Qinling mountains, while it is reduced in the vicinity of the TGD, suggesting that the numerical simulations capture the main features of the TGD effect. The change in the TRMM rainfall rate shown in figure 3 can be roughly taken as the smoothed rainfall rate change of the numerical simulation, except for the Qinling mountain. Further examination of the numerical simulation indicates that the TGD-enhanced precipitation between Daba and Qinling mountains reaches its peak during the afternoon time. This is consistent with the cooling in the daytime LST.
Although the simulated precipitation changes in general agree with the TRMM data, as shown in figure 4 , the numerical simulations also show some features that cannot be resolved by the TRMM data. For example, the simulated precipitation is strongly enhanced immediately to the south of the Yangtze River and the rainfall changes in the valley between the Daba and Qingling mountains vary dramatically with latitudes, ranging from -15% to 50%. Since rainfall data on this scale are not available, we are not sure if these local features result from uncertainties of the single one-month numerical simulation.
In summary, analysis of the NASA TRMM rainfall rate indicates that the land use change associated with the TGD construction increased the precipitation in the region between Daba and Qinling mountains and reduced the precipitation in the vicinity of the Yangtze River after the TGD water level rose abruptly to 135 m in June 2003. The enhanced precipitation can be numerically simulated by considering the TGD effect in the MM5 model, and is consistent with the LST decrease derived from the MODISlTerra data product. This study suggests that the climatic effect of the man-made water reservoir such as the TGD is on the regional scale ( w 100 km) rather than on the local scale (-10 km) as projected in previous studies (e.g., Zhang et al. 2004 , Miller et al. 2005 . By 2009, the TGD is expected to fully submerge a 660 km length of the Yangtze River and the water level will further rise to 175 m. It is likely that the TGD may further change the regional precipitation. It should be pointed out that the TRMM-based rainfall product might contain significant uncertainties because it relies heavily on less-accurate rainfall estimates from Geosynchronous infrared data and available gauge data to offset the temporal/spatial limitation of the TRMM microwave data (Huffman et al. 2006 ). Further study is still needed to fully understand the TGD effect on the regional climate. 
